Objective.-To determine associations in health status and health care utilization between mothers and their children. Methods.-Cross-sectional analysis of the 1996-97 Community Tracking Study Household Survey. Separate logistic regression models describing each type of service use were conducted and adjusted for child age, health status, mother age, race, education, and respondent type. Models incorporated maternal health care use, employment, poverty, child's insurance status, and family type as independent variables.
P
arents are widely recognized as decision makers for their children's health, [1] [2] [3] [4] and mothers have been shown to be the predominant caregivers of children. [5] [6] [7] As such, mothers influence the timing and frequency of interactions with providers. In fact, it has been suggested that mothers' and children's health behaviors are closely related. Associations between women and their children regarding health care seeking are well documented during the perinatal period. Specifically, maternal receipt of prenatal care has been associated with timeliness of receipt of both early childhood vaccinations [8] [9] [10] [11] [12] [13] and well child care. [14] [15] [16] [17] [18] Despite these recognized associations between women and their children regarding health service use, little is known about the extent to which such relationships persist for mothers and their children beyond the perinatal period. These associations may differ, since the expected number of health maintenance visits for children decreases beyond infancy, and other factors, such as sociodemographic characteristics and the child's level of need for care, may over-shadow maternal health care seeking influences on children's receipt of health care services.
Much of the health services research focused on children's use of health care services is based on the Behavioral Model of Health Services Use developed and adapted by Andersen and Aday. 19 This conceptual framework accounts for predisposing, enabling, and need variables as individual determinants of health service use. Predisposing factors include sociodemographic characteristics and health beliefs that influence an individual's health care seeking for him/herself, whereas enabling characteristics include family resources such as health insurance and income. Need refers to an individual's perceived and actual health status. Recent efforts have incorporated environmental and provider-related factors, though without explicit consideration of maternal use of services as predisposing women to seek care for their children. 20 A number of studies conducted in the past 2 decades have highlighted the role of individual determinants of health service use among children. Among the predisposing factors, young age, white race and non-Hispanic ethnicity, higher level of maternal education, higher socioeconomic status, and the presence of 2-parent rather than single-parent households, have been associated with greater use of services by children. 1, [21] [22] [23] [24] Two additional enabling factors, the presence of insurance and having a usual source of care, have also been associated with increased utilization of health services. 21, 25 Children's need for care has been shown to be the most influential factor influencing both entry into the medical system and the volume of services received. 16, 21, 22 The behavioral model has not been fully explored with regard to associations in health care seeking for behaviors of adults for themselves and as caregivers for their children. Newacheck et al 26 and Hanson 27 independently examined associations between maternal and child health service using the nationally representative National Health Interview Survey (in 1978 and 1990, respectively). They documented associations between parents and their children for both physician visits and the volume of visits. In addition, Hanson found a greater association between parents' and children's use of any physician services among privately insured children rather than among uninsured children. However, in both investigations, as in several prior studies, 1, 16, 21 analyses were limited to physician visits and did not assess a broader array of health care services. Beyond the significance of maternal health care seeking as it relates to the impact on individual families, associations in health status and health care use between mothers and their children are likely to have profound implications for programs and policies aimed at enhancing appropriate health service use for children.
The main objective of this study is to examine associations in health status and health care utilization between mothers and their children across a broad array of health services. We expect that mothers in good health will be more likely to report having children in good health. Furthermore, we hypothesize that mothers' and children's service use will be strongly associated with regard to physician visits and emergency department use, reflecting similar tendencies to seek care for themselves and their children from ambulatory providers. However, we do not expect to find similar relationships in service use between mothers and their children with regard to hospitalizations or mental health visits, since we imagine that need for care will more strongly influence children's receipt of care for these services.
METHODS

Data Source
The study data come from the Community Tracking Study Household Survey (CTSHS), 1996-97: (United States), which is a component of the Community Tracking Study (CTS) sponsored by the Robert Wood Johnson Foundation. The CTS is a national study designed to track the changes of the health care system and its consequent effects on access, cost, service delivery, and quality. The CTSHS was fielded from July 1996 to July 1997 and includes detailed information on insurance coverage, access to care, service use across a broad array of services, and sociodemographic characteristics of families.
Sampling
The sample for the CTSHS was drawn from civilian and noninstitutionalized residential population within the contiguous 48 states of the United States. We used the core sample and a supplemental sample drawn to increase the precision of national estimates. 28 A maximum of 8 persons per household were recruited in the survey. Where there were children in the family, one child aged 0-17 years was randomly selected to be included in the sample. The resulting population combining the core and supplemental samples is 60 446 individuals.
The sample for these analyses included one randomly selected child aged 0-17 years per family insurance unit as well as his/her adult mother present in the same family. Our study sample included 9803 mother-child pairs or a weighted population of 35 651 048 pairs.
Data Collection
A family informant provided most of the information for each family member, except for the Self-Response Module (SRM) questions. In the SRM, mostly subjective questions (ie, health status) were asked since proxy respondents may not be able to answer them reliably. Each adult answered the SRM questions for him/herself. For children, either the family informant or the adult in the family who took the selected child to his/her last doctor visit answered the SRM questions.
The survey was administered to 32 097 families primarily by telephone with the use of the computer-assisted telephone interviewing technology. Additional in-person interviews were conducted with 635 families to represent those without telephone service. Interviews were conducted in English and Spanish, and participating families received $25. The household level response rate was 68.5%.
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Definition of Variables
Independent Variables
Poverty Level: The percentage of poverty was calculated by the family income provided in the survey interview over the standard poverty guidelines based on the 1996 Department of Health and Human Service of the United States Poverty Guidelines. 30 The percentages of poverty were categorized into 4 groups, which were below 100%, 100%-200%, 200%-500%, and above 500%, in order to confirm associations of income with health status and to explore whether there were gradients in utilization based on income.
Family Type: Family type was based on a constructed variable that utilizes relationships among adults and children to define the family structure. Responses were grouped to create a dichotomous variable indicating single versus married (including married and non-nuclear families) to account for the possibility that the presence of multiple adults rather than one maternal parent per household may differentially influence children's use of health services. At least one prior study has noted increased numbers of visits for children in 2-parent families. 1 Health Insurance: Three current health insurance types, including private insurance, Medicaid, Medicare, and uninsured, as well as being uninsured, at the time of interviews were measured in this study. Mothers were defined to be covered by private insurance if the health insurance is currently 1) provided through current or past employers, 2) purchased directly, or 3) obtained by someone who does not live in the household. Children were similarly defined to be covered by private insurance if the health insurance was either 1) purchased directly or 2) obtained by someone who does not live in the household. For the other 3 types, categorization was based on respondents' answers on the questions about their current coverage of Medicaid, Medicare, or non-coverage. A hierarchical variable was constructed, with the following order: Medicare, Private, Medicaid and other public coverage, and uninsured. For persons with more than one type of coverage, insurance type was assigned to the first applicable category mentioned above. Employment Status: Maternal employment was determined through a question on whether any work for either pay or profit was performed in the week prior to the survey. Number of hours worked was used to create 3 categories: full time (ie, work Ն40 h/wk total), part time (work 1-39 h/wk total), and unemployed (ie, work 0 h/ wk total). Prior studies suggested decreased use of discretionary services for children of employed mothers, with some variation in the impact of employment among children with chronic illness. 1 Health Status: Women were asked to report their current health as poor, fair, good, very good, or excellent at the time of the interview. A child's general health question was responded to either by the family informant or by an adult in the family who took the child to the most recent doctor's visit. The health status independent variables for mothers and for children were grouped into 3 categoriesexcellent, very good to good, and fair to poor-in order to explore gradients in health status and their associations with child's health and child's health services utilization.
Maternal Health Service Utilization: Dichotomous variables (ie, never vs at least once) were adopted to describe health service utilization with regard to hospitalizations, emergency department (ED) visits, doctor/nurse/physician assistant (PA) visits, and mental health visits during the 12 months preceding the interview. In the administration of the interview, separate questions were posed regarding the number of hospital stays (we excluded those involving the delivery/birth of a child), ED visits, doctor visits, nurse and PA visits, and mental health professional visits during the 12 months preceding the interview. Doctor and nurse/PA visits were combined to construct a single variable representing doctor/nurse/PA visits to represent entry into the health care system for ambulatory care. In addition, doctor visits alone were recoded to be less than or equal to 5 times versus 6 or more times to represent high volume use for outpatient physician services.
Dependent Variables
Child's Health Status: As described above, children's general health questions were answered by a proxy. A dichotomous variable was defined to identify ''good, fair, or poor'' versus ''very good or excellent'' health status for the logistic regression model in Table 2 . Given the relatively small proportion of children in less than good health, we chose to combine good, fair, and poor ratings to model health for the least healthy children. Child's Health Service Utilization: The family informant provided all information on children's health service visits in the past 12 months. Dichotomous variables (ie, never vs at least once) were adopted to describe a child's health service utilization including ED visits, doctor/ nurse/PA visits, and mental health visits during the 12 months preceding the interview. In the administration of the interview, separate questions were posed regarding the number of hospital stays (we excluded those involving the delivery/birth of a child), ED visits, doctor visits, nurse and PA visits, and mental health professional visits during the 12 months preceding the interview. Doctor and nurse/ PA visits were combined to construct a single variable representing doctor/nurse/PA visits or entry into ambulatory health care services. In addition, doctor visits alone were recoded to be less than or equal to 5 times versus 6 or more times to represent high-volume use.
Statistical Analyses
A cross-sectional survey approach was employed to examine associations among women and their children with regard to health status and also with regard to their health care utilization. Because of the complex sampling design of the CTSHS, we used weights to obtain precise estimates for the nation as a whole. 31 
Analyses
The unweighted distributions in this national sample were examined with respect to each characteristic of interest. Using weighted observations, logistic regression models were applied to estimate the strength of associations between children's health status and mothers' health status and also between children's health service utilization and that of their mothers. A child's ''good, fair, or poor'' (rather than ''excellent or very good'') health was modeled for health status as a dependent variable. For a child's health service visits, utilization for emergency room visits, doctor/nurse/PA visits, and mental health visits for one or more times was modeled. ''More than 6 times'' was modeled for child's doctor visits alone. For each set of logistic regressions modeling children's utilization, the mother's corresponding health service utilization was inserted to investigate the associations between mother's service utilization and a child's health service visits. These models incorporated predisposing, enabling, and need characteristics previously shown to influence children's receipt of health care. In addition, all models were adjusted for whether mothers answered the child's health status and health service visits questions for the child. The strength of association was estimated by odds ratios (OR), with associated 95% confidence intervals (CI) and P values used as an aid to infer prediction.
SUDAAN Software
The CTSHS sample design includes stratification, clustering, and oversampling. Thus, use of standard statistical packages is likely to underestimate the variances when regression is employed on such a data set. The SUDAAN software is appropriate for use on data from complex sample surveys such as the CTHS and was used for the estimation of regression parameters.
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Human Subjects
Given the use of publicly available data lacking identifiers, this study was granted an exempt status from the Johns Hopkins Committee on Human Research.
RESULTS
The weighted study sample represented 35 651 048 pairs of children, aged 0-17 years, and their mothers (Table 1). Mothers were the respondent for 84% of children regarding the children's health status and use of health services. Most mothers were 30 years of age or older (79.8%), white (70.1%), and had a high school education or higher (90.4%). Mothers' race was similar to 2000 Census data, which indicates: 71.3% white, 12.2% black, 4.5% Native/Asian/Pacific/Other, and 11.9% Hispanic. 33 One quarter of the children resided in single-parent households, and 38.0% of children lived in households 6ϩ times'' is modeled for children's ''doctor visits'' (ie,Յ5 vs 6ϩ times), whereas ''Ն1 time'' is modeled for children's ''doctor/nurse/PA visits,'' ''ED visits,'' ''hospitalization,'' and ''mental health visits'' utilization (ie, 0 vs Ն1 time). The model estimates are adjusted for child's age, mother's age, job status, education, and family type.
*P value Ͻ .05. **P value Ͻ .01.
with incomes of less than 200% poverty level. Relative to 2000 Census data, this sample had comparable percentages of children living in married households (75.6% CTSHS vs 74.5% Census), 34 below poverty (16.8% CTSHS vs 16.2% Census), 35 and without insurance (10.3% CTSHS vs 11.6% Census). 36 The lower proportion of CTSHS children covered by Medicaid (12.7% CTSHS vs 20.4% Census) 36 has been previously reported and attributed primarily to CTSHS's designation of individuals with overlapping or dual coverage (eg, Medicaid and private) as individuals with private insurance rather than both. 37 Although less than 10% of children were reported to use mental health services or to be hospitalized in the preceding 12 months, 23.1% had 1 or more ED visits, and 83.4% had 1 or more physician/nurse practitioner/PA visits. Children's reported health care use is consistent with national data published from the 1996 Medical Expenditure Panel Survey (4.3% hospitalized and 74.2% with at least one ambulatory visit). 38 Less than one fifth of children were reported to be in good, fair, or poor health (as opposed to excellent or very good health), as was found reported by Weinick et al 39 in analyses of the 1996 Medical Expenditure Panel Survey. Table 2 presents results on the influence of mother's general health status and other child and maternal factors on the child's health status and models good to poor child health as the dependent variable. Being insured through Medicare, being of non-white maternal race, living in households with incomes at or below 200% poverty, and having a mother with less than excellent health each increased the odds that a child would be reported as having good to poor rather than very good or excellent health. The association of Medicare with suboptimal health is consistent with childhood eligibility for Medicare being limited to those with select, severe chronic conditions. Child's age, maternal age and employment, family type, and whether or not the mother was the respondent for the child's health questions were variables that were not independently associated with the child's health status.
In order to examine associations between maternal health service use and that of their children, we created logistic regression models to model 5 types of children's health service use (Table 3 ). For any doctor visits, 6ϩ doctor visits, any ED visits, any hospitalizations, and any mental health visits, maternal use was significantly associated with that of related children. In addition, being uninsured relative to those with private or military insurance decreased the odds of children's use of all services except mental health services. Two indicators of need for health care, both health status and, to a lesser degree, being insured by Medicare, were associated with receipt of a broad array of health services. Being poor was associated with greater likelihood of not having any physician visits, although family income was not associated with ED visits, hospitalizations, or mental health visits. Young maternal age was associated with increased reports of the child's ED use but was not associated with other types of service use.
Recognizing that infants rarely receive mental health services and regularly may have 6ϩ physician visits in the first year of life, we constructed models for receipt of services excluding children 0-1 years but found no difference in associations between mothers' and children's health service use. Whether or not the mother was the respondent for the child's reported use was associated with decreased odds of reporting any doctor/nurse/PA visits and 6ϩ physician visits.
DISCUSSION
This study demonstrates relationships between maternal and child use of health care services across a broader array of health care services than previously has been examined. This is the first study to examine associations between a broad array of mother and child's service utilizations using a national sample. Not only did we verify similarities in the presence and volume of physician visits as reported in previous research, but we also found associations in ED visits, hospitalizations, and mental health visits. Associations in mental health service use were particularly notable given recent interest in understanding barriers to children's receipt of mental health services.
Our findings suggest that further exploration of familial patterns of service use may be warranted to understand how family characteristics contribute to unmet health needs for mental and physical health problems as well as unnecessary use of EDs and preventable hospitalizations. Moreover, such an understanding of the familial context of child health services use is needed for designing appropriate interventions to improve care for children. The particularly strong association between mothers' and their children's receipt of mental health services, even while controlling for child's health status, suggests that interventions to promote access to children's mental health services may need to simultaneously offer services for their mothers. One prior study reported that the presence of parental mental health problems reduced the threshold for recognizing a child's behavior problems but did not lead to changes in children's receipt of mental health care. 40 Although our health care utilization analyses controlled for mother's general health status, we did not include specific measures of mental health conditions. It is possible that inclusion of indicators of maternal mental health conditions might alter the association in service use between mothers and their children for mental health care. Poverty has long been associated with reduced access to care for children. In the multivariate analyses, being poor was associated with reduced odds of reporting physician visits but was not associated with ED use, hospitalizations, or mental health visits. Differences in the relationships between poverty and these services might be attributed to differences in provider billing practices, patient acuity, and systems characteristics. EDs and hospitals may be less likely than physician practices to require payment at the time of service. Moreover, it is possible that health need disproportionately drives utilization for services other than physician visits. As for differences in system characteristics, limited availability of mental health services across socioeconomic groups may influence this finding. Alternatively, screening and diagnostic services available through schools and other non-health settings may override the influence of poverty on reducing access to care. Finally, the more extensive scope of mental health benefits available through Medicaid, relative to some private insurance plans, may affect relationships between income and receipt of care.
Several limitations of this study should be noted. First, as in prior studies, we use maternal utilization of services and do not also assess parental attitudes regarding health care utilization, such as perceptions of vulnerability and beliefs in the value of preventive care or mental health services. Second, we are unable to comment on whether the reported levels of service use are appropriate or on the content of care. However, levels of hospitalizations and ambulatory care are consistent with those published using the 1996 Medical Expenditure Panel Survey. 39 Third, this nationally representative sample does not include measures of family dynamics, nor does it enable us to assess patterns of use among siblings within families; both of these factors also are likely to influence children's receipt of health care services. Fourth, the CTSHS relies on parent report of health status and health care utilization rather than self-assessment for health status or medical record abstraction for utilization. Maternal reports of children's health status may not be consistent with those of other observers, including the children themselves. One prior investigation indicates a high degree of agreement between parent report of child health events and true occurrences. 41 The overwhelming majority (84%) of respondents in this study were mothers, and respondent type was not associated with the child's reported health status or use of ED visits, hospitalizations, or mental health visits. The finding that respondents other than mothers had a reduced odds of reporting that the child had physician visits may suggest less familiarity with the child's receipt of nonacute services. Maternal stress also has been associated with increased use of children's health services 22 ; however, measures of stress were not available in the current study to determine whether nonmaternal respondents had reduced levels of stress. In addition, attributing differences in children's utilization to differences in respondent stress would not account for variability by type of service.
There has been growing public interest in family insurance coverage as a means to reduce the number of uninsured children in the United States. Mechanisms to promote family coverage have included Medicaid expansions allowed under an option for family coverage created by the 1996 Federal welfare law, Medicaid waivers, and state-funded adult expansions that included parents. 42 And more recently, as of January 2001, 3 states (New Jersey, Rhode Island, and Wisconsin) had newly received federal waivers to offer health insurance coverage to parents of children eligible under either SCHIP or Medicaid. 43 It is expected that family coverage will stimulate children's enrollment in publicly funded programs though increased program attractiveness and simplified eligibility 44 while improving family health through enhanced access to medical care for parents and their children. Family insurance coverage has been recognized as the means to provide health insurance for low-income working parents. In 1998, the 5.2 million uninsured parents accounted for nearly 20% of the 27 million uninsured adults in the United States. 45 Whether or not expanding insurance coverage to parents of children enrolled in Medicaid and SCHIP increases appropriate use of health care services for children as well as parents is an empirical question worthy of further investigation.
